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Description 

Field of the Invention 
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(*) n L-A (I) 

wherein 

5 

(R) is a water-soluble, substantially non-antigenic polymer containing a terminal C 1 - C 4 group ; 
(n) = 2 or 3; 

(L) is an aliphatic linking moiety selected from the group consisting of substituted alkyl diamines and triamines, 
lysine esters and malonic ester derivatives covalently linked to each (R) ; and 
10 (A) is a functional group capable of bonding with a biologically active nucleophile or a moiety capable of being 
functionalized to react with said nucleophile. 

[0016] In particularly preferred aspects of the invention, (R) includes a poly(alkylene oxide) PAO such as a poly 
(ethylene glycol) PEG. 

15 [0017] These umbrella-like branched polymers of the present invention (U-PAO's or U-PEG's) react with biologically 
active nucleophiles to form conjugates. The point of polymer attachment depends upon the functional group (A). For 
example, (A) can be a succinimidyl succinate or carbonate and react with epsilon amino lysines. The branched polymers 
can also be activated to link with any primary or secondary amino group, mercapto group, carboxylic acid group, 
reactive carbonyi group or the like found on biologically-active materials. Other groups are apparent to those of ordinary 

20 skill in the art. 

[0018] Other aspects of the invention include conjugates containing biologically-active materials and one or more of 
the branched polymers described above as well as methods of their preparation. The biologically active materials 
include proteins, peptides, enzymes, medicinal chemicals or organic moieties whether synthesized or isolated from 
nature. The methods include contacting a biologically active material containing a nucleophile capable of undergoing 
25 a substitution reaction with a branched polymer described above under conditions sufficient to effect attachment while 
maintaining at least a portion of the biological activity. 

[0019] It is possible to use the invention for treating various maladies and conditions. A mammal in need of treatment 
may be administered an effective amount of a conjugate containing a biologically-active material such as a protein, 
enzyme or organic moiety and a branched polymer of the present invention. 

30 [0020] One of the chief advantages of the present invention is that the branching of the polymers imparts an umbrella- 
like three-dimensional protective covering to the materials they are conjugated with. This contrasts with the string-like 
structure of conventional polymer conjugates. Moreover, the branching of the polymer chains from a common root 
allows dynamic, non-planar action in vivo. Thus, the branched polymers offer substantial benefits over straight-chained 
polymers of equivalent molecular weight. 

35 [0021] A second advantage of the branched polymers is that they provide the benefits associated with attaching 
several strands of polymers to a bioeffecting material but require substantially fewer conjugation sites. The advantages 
of the branched polymers are particularly dramatic for therapeutic agents having few available attachment sites. All 
the desired properties of polymer conjugation are realized and loss of bioactivity is minimized. 

40 DETAILED DESCRIPTION OF THE INVENTION 

1. POLYMER SUBSTITUENTS AND FORMULA I DEFINED 

[0022] The activated branched polymers of the present invention are preferably prepared from poly(alkylene oxides) 
45 (PAO's) that are water soluble at room temperatures. Within this group are alpha-substituted polyalkylene oxide de- 
rivatives such as methoxypoly (ethylene glycols) (mPEG) or other suitable alkyl substituted PAO derivatives such as 
those containing mono or bis terminal C A - C 4 groups. Straight-chained non-antigenic polymers such as monomethyl 
PEG homopolymers are preferred. Alternative polyalkylene oxides such as other poly(ethylene glycol) homopolymers, 
other alkyl-poly(ethylene oxide) block copolymers, and copolymers of block copolymers of poly(alkylene oxides) are 
50 also useful. 

[0023] The polymers of the present invention are represented by Formula (I): 

W„L-A (I) 

55 

wherein: 
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(R) includes a water-soluble, substantially non-antigenic polymer- 
M = 2or3; 

(L) is an aliphatic linking moiety covalently linked to each (R)- and 

(A) represents an activating functional group capable of undergoing nucleophilic substitution. 



PEG ormPEG, .t ,s preferred that each chain have a molecular weight of between about 200 and about 20 ooa ZZl 
and prefer between about 1.000 and about 10,000 da,tons. Molecular m/^SSSS^^J^ 

Sr Z7* tiVe POlymeriC Subs,ances include materials such as dex.rans, polyvinyl pyrrolidones polyacrvlamides 

?? 2 Flh «f -I? >°i/? Pr6ferably j ° ined by 3 reaction between nucleophilic functional groups on both (R) and 
W- Each (B; ,s su.tably funchonalized to undergo nucleophilic substitution and bond with (L) Such fulVonafeiS 
of polymers is readily apparent to those of ordinary skill in the art funct.onalcat.on 

as we as .H 6 ' T S 'fT" W and W inC,ude e,her ' amine ' urea ' and thio and!hio. analogs thereof 

W can be a moiety selected from: 



25 



30 



Functional groups capable of reacting with an amino group such as: 



a) carbonates such as the p-nitrophenyl, or succinimidyl; 

b) carbonyl imidazole; 

c) azlactones; 

50 d) cyclic imide thiones; or 

e) isocyanates or isothiocyanates. 

II. Functional groups capable of reacting with carboxylic acid groups and reactive carbonyl groups such as: 
55 a) primary amines; or 

ITSes'etc. hydr9Zide fUnCti0na ' 9f ° UPS SUCh 88 the 3Cyl hydraZideS ' carbazates ' Carbamates, thi- 
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III. Functional groups capable of reacting with mercapto or sulfhydryl groups such as phenyl glyoxals; see, for 
example, U.S. Patent No. 5,093,531 , the disclosure of which is hereby incorporated by reference. 

IV. Other nucleophiles capable of reacting with an electrophilic center. A non-limiting list includes, for example, 
5 hydroxyl, amino, carboxyl, thiol groups, active methylene and the like. 

[0033] The moiety (A) can also include a spacer moiety located proximal to the aliphatic linking moiety, (L). The 
spacer moiety may be a heteroalkyl, alkoxy, alkyl containing up to 18 carbon atoms or even an additional polymer 
chain. The spacer moieties can added using standard synthesis techniques. It is to be understood that those moieties 
10 selected for (A) can also react with other moieties besides biologically active nucleophiles. 

2. SYNTHESIS OF BRANCHED POLYMERS 

[0034] The branched polymers (generally, U-PAO's or U-PEG's) are formed using conventional reaction techniques. 

15 For each polymer chain (R) attached, the linking compound (L) has a number of nucleophilic functional groups which 
correspond to (n), (i.e. 2 or 3). In one aspect, a succinimidyl carbonate active ester of the branched polymer is prepared 
by contacting a branched polymer subunit (R) n L t prepared as described above, with p-nitrophenyl chloroformate and 
thereafter with N-hydroxysuccinimide to form a succinimidyl carbonate. Alternatively, the hydroxy moiety can be reacted 
with bis-succinimidyl carbonate directly. The polymer subunit (R) n L will include hydroxyl, amino, carboxyl and thiol 

20 groups, and the like, as well as amino or methylene hydrogens so that it can be attached to {A). 

[0035] The branched polymers can also be formed by reacting aliphatic linking compounds substituted with nucle- 
ophilic functional groups such as di- or tri-amino, mercapto alcohols or alkyl triols with an activated or functionalized 
polymer chain such as SC-PEG. PEG-NCO, PEG-NCS, SS-PEG, PEG-acids and acid derivatives. Such methods are 
preferred because functionalized polymer chains and suitable aliphatic linking groups are either commercially available 

25 or readily synthesized. 

[0036] Other aspects of synthesis include reacting a polymer functionalized with a nucleophilic moiety such as PEG- 
alcohol, PEG-amine or PEG-mercaptan with Afunctional molecules such as malonic acid derivatives or glyoxalic acid 
derivatives. 

[0037] For example, two moles of methoxy-poly(ethylene glycol) amine can be reacted with a substituted or unsub- 
30 stituted malonyl chloride to form a compound of Formula (II) : 



35 m-PEG-NH-( 

(II) ^£K a 
m-PEG-NH- 



50 



> 



40 O 

Reaction with strong base converts the methylene linker into an anion that can be further functionalized. 

[0038] Likewise, two moles of methoxy-poly (ethylene glycol) succinimidyl carbonate may be reacted with a 1,3 

diamino 2-propanol to form a compound of Formula (III): 

45 



55 
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5 the stclrof SS£ m G b6 With 3 trlamine SUCh aS di ^ne»riamine to for m a compound 



mPEG-O-C-1 



(IV) ^ 
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0 
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I0M2] As will be readily n«M Z?™ u " c "°" atoa In *« sa ™ "WW cisouesecl above lor (III). 

alized'polynrer chains and XSKZZZS!? 'T^" 8 *" 8 01 reacl " > " ba « a " «• 
^'^reac.o^ 

55 "^31^^^^ «">• a "« » a «* - also be eyrended - , 



55 



6 



EP0 788 515 B1 



m-PEG-O-C- 



(V) 



10 



m-PEG-O-C- 



II 

0 




H-O-Rj 



15 



Spacer moieties represented by (R 2 ) include but are not limited to: 



-CO-NH- (CH 2 -) m X 



20 



-CO-NH- (CH 2 -CH 2 -0-) m X 



-CO-NH-^ ^-X, 

-CO-NH-/' V (0-011,-01,- ) a X. 

30 and the like, where (m) is an integer between 1 and 18 inclusive and (X) = H, OH, NH 2 , COOH. Depending upon the 
circumstances, an -H of an -OH group is attached to the end of the spacer moiety to form the terminal hydroxyl group. 
[0044] Synthesis of compounds corresponding to (V) include reacting the p-nitrophenyl carbonate or N-succinimidyl 
carbonate active esters of Formula (III) compounds with reagents such as 



35 



H 2 N- (CH 2 -) m OH, 



40 



H 2 N- (CH 2 -CH 2 -0-) m H, 



aminophenols, or 



45 




(O-CH 2 -CH 2 -) tt 0H. 



[0045] The attachment of spacer moieties to a branched polymer is described with reference to the polymer of For- 
mula (II) for purposes of illustration, not limitation. Similar products would be obtained with any of the branched polymers 

so disclosed by the present invention. For example, spacer moieties (R 2 ) can be joined to linker moieties (L) substituted 
with groups other than hydroxyl groups. When the hydroxyl group is replaced by an amino group, or when the carbon 
substituted with hydroxyl groups is replaced by a secondary amine, (L) can be reacted with suitable reagents such as 
substituted isocyanates or isothiocyanates and the like. Like the aliphatic linking moieties described above, the terminal 
groups of the spacer moieties can be similarly functionalized to react with nucleophiles. 

55 [0046] After synthesis, the activated branched polymers can be purified by conventional methods and reacted with 
biologically active materials containing nucleophiles capable of bonding with the polymer while maintaining at least 
some of the activity associated with the material in unmodified form. 
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3. BIOLOGICALLY ACTIVE MATERIALS SUITABLE FOR CONJUGATION 

Ce,^otS^ are d6SCribed - active" The term 

• as those containing Z^^TZZe^TlT S ° m6 nucle °Pn»e conjugates s oh 

agates containing pfoteins s^ 

diagnostics. A key feature o al c th Sugates is ZfTZ***" Md "» l *° are also useful a * «*«oJ 
unmodified bio-active materia, is maintained S ° me P ° rti0n 0f ,he ac,ivi * asso ^ with the 

o ~ appiications. Mammals in need of 

conjugate containing the desired bkiS^^^^Tt ? ^T^" 9 an effective amount of a po ymer 

~ are not limited to, proteins, 
the like. 9 molecules of natural and synthetic origin such as medicinal chemicals and 

Es, ^^^^z^'^::^ s : r o,ytic enzymes - — 
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toxinases, ca.alases, chymotrypsin S "^TZZ^ TV^^ SUperoxide dismutase ' en *>" 
Carbohydrate-specific enzymes of interestTnclu^^ tyr0Sinases and bi,irubin o^se. 

es, glucouronidases, etc. 9 36 ° X,dases ' 9 |ucod ases, galactosidases, glucocerebrosidas- 

Ss ssaa^ 2s? esse r not ,imi,ed * he ™^ — ■»«. 

y-interferons, colony stimulating facto^ncluZ' gran S^SSS^V 01 ^ SU ° h 95 imerleukins ' 01 ' P" "« 

Plant proteins such as lectins and ricins, ^ZS^SS^XS^ * ^ inC,ude insulin ' 

factors,sucha S TGF«' S orTGFp-sandepidermar Q ZhS c ^ 

hormones, hypothalamic releasing facSTaS somatomedins/ erythropoietin, pigmentary 

hormone, thyroid-stimulating hormone tissue 

"OQ. I 9 E, igm, IgA, ,g D and Vgments t he re 0f P 9 and the ' ika lmm ^09'obulins of interest include 

S ^S^^^^^ — Q '-ors a,so exist in non-g,yco- 

biologioally active nucleophi.es SS!^S!^^ ^ n ° n *° Sylated versions ™ also among the 

SnSSiS^ **? - o' a PoVPeptide dem- 

single chain binding proteins, see, for example ul Patent No 4 1£^£T" *"? "2 B * amib0dy fra9ments ' 
by reference, binding molecules including fusions of an fhoriii J, ' ° f WhiCh iS incor P°rated herein 

bodies, catalytic antibodies, nuclides IdTgonSSes 9 ' P ° lyC '° nal anHbodie8 ' monoc,onal a "«- 

sources of the proteins, polypep ?de^ 

obtained form transgenic animal i e mice otaiS T ™ a ' S ° contem P |a ted. Such materials are 
Transgenic insects and bac U hM^"iSS^^^ n thepr °' ei ns ex P ressed milk, b.ood or tissues, 
of proteins, such as mutant TNF's anchor „ tani nteTeronstp ITT ?? 38 S ° UrCeS - Moreover - mutant versi °n* 
= j Otherpro t einsofin,erestarea,^ 

Soo^iSd^ 

for compounds which have few or even a single nudeSaTrhm^f T ' nVent '° n iS parfiCular1y we,| - sui,ed 
chemicals whether isolated from ^^SSSS^S^^T ^r polymer conjugation such as medicinal 
icals i.e. anti-tumor agents, antineoplastic ^anWnfe C tST„° T ° m ° le ° UleS SUch as P h a™aceutical chem- 
ous system-activating agents, analSS ferS TrZrL? ™* m ' "^intestinal agents, central nerv- 
anti-urecemio agents' catfiov'Sn ^S^SSSX 2SS T^™** a 9ents, agents, 
[0057] The foregoing is illustrative of th* . SJZSS ♦ 9 ' vasoconstnctin 9 agents and the like. . 
po-ymers of the invention which ™ «*■«• ■* conjugation with the 

h avingsuitab,enu,eophilicgroupsaretS 
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4. SYNTHESIS OF BIOLOGICALLY ACTIVE CONJUGATES 

[0058] One or more of the activated branched polymers can be attached to a biologically active nucleophile by stand- 
ard chemical reactions. The conjugate is represented by the formula: 

5 

(VI) [^; n L-A 1 ] 2 - (nucleophile) 

wherein (R) is a water-soluble substantially non-antigenic polymer; n = 2 or 3; (L) is an aliphatic linking moiety; (A 1 ) 
10 represents a linkage between (L) and the nucleophile and (z) is an integer > 1 representing the number of polymers 
conjugated to the biologically active nucleophile. The upper limit for (z) will be determined by the number of available 
nucleophilic attachment sites and the degree of polymer attachment sought by the artisan. The degree of conjugation 
can be modified by varying the reaction stoichiometry using well-known techniques. More than one polymer conjugated 
to the nucleophile can be obtained by reacting a stoichiometric excess of the activated polymer with the nucleophile. 
15 [0059] The biologically active nucleophiles can be reacted with the activated branched polymers in an aqueous 
reaction medium which can be buffered, depending upon the pH requirements of the nucleophile. The optimum pH for 
the reaction is generally between about 6.5 and about 8.0 and preferably about 7.4 for proteinaceous/polypeptide 
materials. Organic/chemotherapeutic moieties can be reacted in non-aqueous systems. The optimum reaction condi- 
tions for the nucleophile's stability, reaction efficiency, etc. is within level of ordinary skill in the art. The preferred 
20 temperature range is between 4°C and 37°C. The temperature of the reaction medium cannot exceed the temperature 
at which the nucleophile may denature or decompose. It is preferred that the nucleophile be reacted with an excess 
of the activated branched polymer. Following the reaction, the conjugate is recovered and purified such as by diafil- 
tration, column chromatography, combinations thereof, or the like. 

[0060] It can be readily appreciated that the activated branched non-antigenic polymers of the present invention are 
25 a new and useful tool in the conjugation of biologically active materials, especially when they lack a sufficient number 
of suitable polymer attachment sites. 

EXAMPLES 

30 [0061] The following non-limiting examples illustrate certain aspects of the invention. All parts and percentages are 
by weight unless otherwise noted and all temperatures are in degrees Celsius. 

MATERIALS 

35 [0062] Methoxypoly(ethylene glycol) (m-PEG) was obtained from Union Carbide. The solvents were obtained from 
Aldrich Chemical of Milwaukee, Wisconsin. The methoxy-poly(ethylene glycol)-N-succinimidyl carbonate (SC-PEG) 
was prepared as described in U.S. Patent No. 5,122,614, using m-PEG having a molecular weight of about 5,000. 
Each of the products prepared in Examples 1 - 9 were confirmed structurally by carbon - 13 NMR. 

40 EXAMPLE 1 - U-PEG-OH 

[0063] 



45 



50 
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filtered. Excess solvent was mtJS^SSSS^ ^^Z,*"" «* 18 ^ at room tem P™ the? 
7.1 g of product (70% yield). IIL! ^- The res,due was ^crystallized from 2-propanol to yield 

-EXAMPLE 2- U-PNP-PEG 

[0064] 



to 



15 



20 



25 



30 



0 
II 

m-PEG-O-C- 




H, 0 



-o-c-o-<f~\ NO , 



m-PEG-O-C- 
I 

SoZS 

The reaction mbc.ure was cooled to 30'C, IW^^tSES ITT °" ' M ° f 25 mL of ^Ivent/water. 
and 50 mg (0.6 mmol) of pyridine. The resu!^ "S^tTJ^ ^ ^ ° f ^ iiro ^ chloroformate 
at room temperature. 9 6 Was Stirred for two nour s at 45°C, followed by stirring overnight 

EXAMPLE 3 - US-PFft 
[0067] 
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m-PEG-O 
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m-PEG-O-C 



9 of the succinimidyl carbonate ester (82% ySf^' * reS ' dUe W9S recr V s ^"^d from 2-propanol to yield 4.2 
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EXAMPLE 4 - NU-PNP-PEG 



[0069] 
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II 

m-PEG-O-C- 



10 



15 



m-PEG-O-C- 
II 




-O-C-NH- (CHJ^O-C-O-^ y-ND, 



20 



25 



[0070] This branched polymer above was prepared by reacting U-PNP PEG (Ex. 2) with ethanolamine followed by 
p-nitrophenyl chloroformate. 

[0071] A solution containing 5.0 g (0.5 mmol) of U-PNP PEG in 40 mL of methylene chloride was combined with 60 
mg (1 mmol) of ethanolamine and stirred overnight at room temperature. Thereafter, the solvent was removed by 
distillation in vacuo. The residue was recrystallized from 2-propanol to yield 4.3 g of the intermediate (84% yield) shown 
below: 



30 



35 



II 

m-PEG-O-C- 



m-PEG-O-C- 
II 




0 
II 



H-0-C-NH-CH,-CH 2 -0H 



40 



45 



[0072] The NU-PEG-OH was prepared by reacting the above intermediate with p-nitrophenyl chloroformate. The 
intermediate was azeotropically dried by refluxing, 2.0 g (0.2 mmol) in 40 mL toluene for two hours, with the removal 
of 25 mL of solvent/water. The reaction mixture was cooled, followed by the addition of 0.3 mmol p-nitrophenyl chlo- 
roformate and 0.3 mmol pyridine, according to the procedure of Example 2. The resulting mixture was stirred for two 
hours at 45°C, followed by stirring overnight at room temperature. 

[0073] The NU-PEG-OH was also recovered by the procedure in Example 2 to yield 1 .5 g (71% yield). 



50 



55 
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EXAMPLE 5 - XU-PEG-OH 
[0074] 



10 



15 



m-PEG-O-C-N: 



m-PEG-O-C- 
It 




-NH-CH 2 -CH 2 -0- CH 2 - CH 2 - OH 



[0075] This branched polymer was prepared by reacting the U-PNP PEG of ExamniP s> with o to ^ , 
EXAMPLE 6 - XU-PNP-PEG 



25 



30 



EXAMPLE 7 - XUS-PEG 
[0077] 



35 



40 



m-PEG-O-C- 



m-PEG-O-C 
II 




O 
II 



H-O-C-NH-CHj-CHj-O-CH^CH^O-C- 




45 



50 



55 



12 



EXAMPLE 8 -U-LYS-PEG 
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[0079] 

5 

0 



m-PEG-O-C- 

10 



m-PEG-O-C- 




15 || 

0 



[0080] The branched polymer depicted above was prepared by reacting mPNP — PEG with lysine ethyl ester. In 
20 particular, a mixture of 5.0 g (1 .0 mmol) of the polymer, 150 mg (0.6 mmol) of lysine dihydrochloride and 140 mg (1 .8 
mmol) of pyridine was refluxed for 18 hours. The solvent was removed by distillation in vacuo . The residue was re- 
crystallized from 2-propanol to yield 4.5 g (88% yield) of product. 

EXAMPLE 9 - Synthesis of m-PNP-PEG 

25 

[0081] 



O 



30 




[0082] A solution of 50g (0.01 moles) of m-PEG-OH (MW=5000) in 500ml of toluene was azeotroped for 2 hrs, while 
35 removing 1 00ml of toluene/water. The reaction mixture was cooled to 30°C, followed by addition of 2.6 g (0.01 3 moles) 
of p-nitrophenyl chloroformate and 1 .0 ml (0.013 moles) of pyridine. The resulting mixture was stirred for two hours at 
45° C, followed by stirring overnight at room temperature. 

[0083] The reaction mixture was then filtered through CELITE™, followed by removal of the solvent by distillation in 
vacuo. The residue was recrystallized from 2-propanol to yield 48.2g (93% yield) of the product. 

40 

EXAMPLES 10 and 11 

[0084] Conjugates of erythropoietin (EPO) with US-PEG (Example 3) were prepared by dialyzing two 3.0 mg EPO 
samples (human recombinant Chinese Hamster Ovary (CHO) celt culture) into 0.1 M phosphate buffer pH 7.0 solutions 

45 using a Centricon-1 0 (Amicon Corporation, Beverly, MA). The first EPO solution was combined with 1 .954 mg (2-fold 
molar excess) of the US-PEG while the second EPO solution was combined with 3.908 mg (4-fold molar excess) of 
the US-PEG. The reaction mixtures were stirred for one hour at room temperature (about 22-25°C). The excess polymer 
was removed by centrif ugation and the reaction mixtures were dialyzed into 1 0 mM phosphate buffer, pH 8.0. Unreacted 
EPO was removed on an ionexchange column (2-HD column, Sepracor). 

so [0085] SDS-PAGE analysis confirmed that for both reaction mixtures, about two to three of the branched polymers 
were covalently bound to each protein molecule. The EPO activity of the conjugates was measured by colorometric 
assay with DA 1-K cells, a murine lymphoblastic cell line dependent on IL-3, GM-CSF and EPO for growth. The cells 
are grown in IMDM containing 5% FCS and incubated at 37°C in 5% C0 2 in air. The assay time is 72 hours and cell 
growth is monitored by MTT dye uptake. In the assay, both conjugate samples retained 40-50% of the activity of the 

55 unconjugated EPO. 
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EXAMPLES 12 and 13 



5 



eel s~ ss s c xs: r ^ of Examp,e 7 as * «~ - ™ 

5.122,614. Both conjugates were prepared l^SM!^^T*^^^* u - R Pa,entN °- 
exoess of the P olymer,Each reaction 



70 



75 



20 



microgram. The EDjq tor unmodinad W X CS^rT r™" " i """ ,nS °°' 

conjugates, ranged belwecn 8 and 19 no/mL 50 e Sd<toMmto*l caitdnale 

mULsSSSSST 1 ' mk *> '"**'«' fr— » » ^ oytotoxto man 

SLrsr,nTr: e stair 

Claims 

1 ■ A branched substantially non-antigenc polymer comprising the formula: 

(R)„L-A 

25 wherein: 

(R) *a waterso.ub,e, substantially non-antigenic po.ymer containing a terminal C r C 4 group- 

2- The polymer of claim 1 , wherein at least one (R) is a straight-chained polymer. 

3. The polymer of claim 1 , wherein at least one (R) is a po.y(alkylene oxide). 

4. The pCymer of Cairn 3, wherein said po,y(a, k y,ene oxide) is.an .substituted polygene oxide). 

oxides). MP P ° y( etnyleneoxides)andc °P 0| ymers of block copolymers of poly(ali 

6- 

r. T ^™™«"^ 

8- Th6 ^-'^ni5,wherein S aidpoly(ethy,eneg,yco,)hom 

9. The pcymer of claim 2, wherein each (R) is a polyethylene g ( ycol) homopolymer. 

10. The polymer of claim 1 , wherein at least one (R) is a branched polymer. 
« 11. Theactivated branched polymer of claim 1, wherein (n) is two. 

12. The polymer of Cairn 1 , , wherein (L) is selected from the group consisting of 
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-CO-CH-CO- , -HN- (CH 2 ) a -CH- (CH 2 ) a -NH- , -HN-CH 2 -CH-CH 2 -NH- , 
-HN- (CH 2 ) 4 -CH-NH- , and -HN- (CH 2 ) a -N- (CH 2 ) a -NH- , 



wherein (a) is an integer of from 1 to 5. 

10 

13. The polymer of claim 1 , wherein (A) is a functional group capable of bonding with a biologically active nucleophile 
selected from the group consisting of proteins, peptides, polypeptides, enzymes and chemotherapeutic molecules, 
or a moiety capable of being functionalized to react with said nucleophile. 

is 14. The polymer of claim 1 , wherein (A) is a moiety selected from the group consisting of hydroxyl, amino, carfcoxyl. 
carbonyl, thiol and methylene hydrogen moieties. 

15. The polymer of claim 1 , wherein (A) is a succinimidyl or a p-nitrophenyl carbonate active ester. 

20 16. The polymer of claim 1 , wherein (A) further comprises a spacer moiety. 

1 7. The polymer of claim 16, wherein said spacer moiety is selected from the group consisting of alkyi groups containing 
up to 18 carbon atoms, cycloalkyl groups containing up to 18 carbon atoms and polymers. 

25 1 8. The polymer of claim 1 , wherein at least one (R) further comprises a functional group capable of covalently bonding 
with nucleophiles. 

19. A method of forming a biologically active conjugate, comprising contacting a biologically active nucleophile with 
an activated branched non-antigenic polymer having a structure represented by: 

30 

(R) n L-A 

wherein: 

35 

(R) is a water soluble, substantially non-antigenic polymer containing a terminal C r C 4 group; 
(n) = 2or3; 

(L) is an aliphatic linking moiety selected from the group consisting of substituted alkyl diamines and triamines, 
lysine esters and malonic ester derivatives covalently linked to each (R); and 
40 (A) is a functional group capable of forming a covalent bond with said nucleophile. 

20. A polymer conjugate comprising the formula: 

45 [(R) n L-A 1 ] z - (nucleophile) 

wherein: 

(R) is a water soluble, substantially non-antigenic polymer containing a terminal C r C 4 group; 
so (n) = 2 or 3 ; 

(L) is an aliphatic linking moiety selected from the group consisting of substituted alkyl diamines and triamines, 
lysine esters and malonic ester derivatives covalently linked to each (R); 
(nucleophile) is a biologically active nucleophile; 

(A 1 ) represents a covalent linkage between (L) and the biologically active nucleophile; and 
55 (z) represents the number of polymers attached to the nucleophile. 

21. The conjugate of claim 20, wherein at least one (R) is a polyfalkylene oxide). 
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- « JJjyw. o, *m 24 . wnerein said po|y(alkytene Me) ^ a Mecu|a( ^ ^ ^ ^ ^ 

» ». The o.n iug a,e o, ctaim 2 , . „ herein each (R) fc , ^ 

» The conjugate ol claim 20, wherein a. leas. one ,R| » . tanch8(1 p0 ^ er 
a 29. The conjugate el claim 20, wtoeie , L) „ , „„„.„,„„„, ^ 

30. The conjugate ol claim 20. wherein (n) is two. 

3.. The conjugare o, oiaim 30. wheraih ,L, is selected „„m ,he group ooaaisriog ol 

25 

-CO-Ab-OO- -H»-(CH 1 ,.-iH-,CH a ,.- H H-. -H»-CH 1 -Ah-C Hi -SH-. 
-HK-^.-CH-HH-. and -HN-<CH 1 ,.-i-,CH a) .. S „.. 

wherein (a) is an integer of from 1 to 5. 

or a moie., eapaOie o, being JLU* BStmSSSphi?™ 8 **™»™« moleoules, 
'^«.oon.raeep,i«ea^ 

la. agents, vasodilating agents and vesooonstrloling agents'. 9 an "- urecem ' c a 9enls, caraioeascu- 



40 



45 



55 



i) contacting a branched non-antigenic polymer having a structure represented by: 

(R) n L-A 
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wherein: 
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(R) independently comprises a water-soluble substantially non-antigenic polymer; 
(n) = 2or3; 

5 ([_) is an aliphatic linking moiety selected from the group consisting of substituted alkyl diamines and 

triamines, lysine esters and malonic ester derivatives covalently linked to each non-antigenic polymer; and 
(A) is a functional group capable of forming a covalent bond with a nucleophile; 

with p-nitrophenyl chloroformate; and 
10 ii) reacting the p-nitrophenyl carbonate active ester of step i) with N-hydroxysuccinimide. 

38. The method of claim 37, wherein (A) comprises a spacer moiety proximal to said aliphatic linking group (L). 

39. A method of preparing a succinimidyl carbonate active ester of a branched non-antigenic polymer comprising 
15 contacting a branched non-antigenic polymer having a structure represented by: 

(R)nL-A 

20 wherein: 

(R) independently comprises a water-soluble substantially non-antigenic polymer; 
(n) = 2or3; 

(L) is an aliphatic linking moiety selected from the group consisting of substituted alkyl diamines and triamines, 
25 lysine esters and malonic ester derivatives covalently linked to each non-antigenic polymer; and 

(A) is a functional group capable of forming a covalent bond with a nucleophile; 

with bis-succinimidyl carbonate. 

30 40. The method of claim 39, wherein (A) further comprises a spacer moiety. 

41. The polymer of claim 1, wherein said C r C 4 terminal group is methoxy. 

42. The polymer of claim 1 , wherein said (A) is selected from the group consisting of carbonyl imidazole, azlactones, 
35 cyclic imide thiones, isocyanates, isothiocyanates, primary amines, hydrazines, acyl hydrazines, carbazates, sem- 

icarbazates, thiocarbazates and phenylglyoxals. 

43. The polymer of claim 1 comprising a structure selected from the group consisting of 
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m-PEG-NH-C=0 



m-PEG-NH- 



m-PEG-0-C!0-NH-CH 2 

CH-OH 
m-PEG-0-CO-NH-CH 2 
m-PEG-O-CO-NH- (CH 2 ) a 
NH 

m-PEG-O-CO-NH- (CH 2 ) S 
m-PEG-0-CO-NH-CH 2 

CH-OR 2 
m-PEG-0-CO-NH-CH 2 

wherein (a) is 1 to 5 and R* is a spacer moiety seated from the group consisting of 

-CO-NH-(CH 2 ) m X; 
-CO-NH- (CH 2 CH 2 0) m X; 



-CO-NH-^J-X; -CO-NH-^)- (0CH 2 CH 2 ) 

wherein (m) is an integer between 1 and 1 8 inciusive and (X) is H, OH, NH 2 or COOH. 
44. The polymer of claim 1 comprising a structure se.ected from the group consisting of 
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m-PEG-0-CO-NH-CH 2 



CH-O-CO-O-/""^- 
m-PEG-O-CO-NH-CH, 

0 

m-PEG-O-CO-NH-CH, 



N0 2 



CH-O-CO-0 
m-PEG-O-CO-NH- CH 2 ^/ 
m-PEG-0-CO-NH-CH 2 

CH-O-CO-NH- (CH 2 ) 2 -0-CO-0-^ ^-N0 2 
m-PEG-0-CO-NH-CH 2 
m-PEG-0-CO-NH-CH 2 

CH-0-CO-NH-CH 2 -CH 2 -OH 
!t)-PEG-0-CO-NH-CH 2 
m-PEG-O-CO-NH-CHj 

CH-O-CO-NH-CH 2 -CH 2 -0-CH 2 -CH 2 -OH 
tn-PEG-O-CO-NH-CHj 
m-PEG-0-CO-NH-CH 2 

CH-O-CO-NH-CH 2 -CH 2 -0-CH 2 -0-CO-O-^ ^-NQ 2 
m-PEG-0-CO-NH-CH 2 

m-PEG-0-CO-NH-CH 2 * 

CH-0-CO-NH-CH 2 -CH 2 -0-CH 2 -CH 2 -0-CO-N j 
m-PEG-0-CO-NH-CH 2 _v 
m-PEG-O-CO-NH 

/CH 2 

H 2 C 

7 CH 2 



H 2 C 



m-PEG-O-CO-NH 



CH-COOC 2 H s 



m-PEG-O-CO-NH 
)=H 2 



H 2 C^ 



CH. 



r 2 

H 2 C 

^CH-COOH 
m-PEG-O-CO-NH 
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47. The polvm e , conjure of claim 46, where* saia Wcrteron „ a „ 

,0 PatentansprOche 

1. Verzweigtes, im wesentlichen nichtantigenes Polymer der Formel 

15 (R)„L-A, 
wobei 

(n) = 2oder3ist; 

(L) eine aliphatische VerknupfunqsaruDDe kr riip fllIO H fl rP 

« 2. Polymer gama 6 Anapruch , . „ o6ei m „^ a „ s m (R) „.„ ^ ^ 

3. PolyraargeraaSAow ,, w*ei „e„ l9slens e| „ (R) eil p^^.^ 

a 4- Poryraa, ge n« Anaprrxr, 3 . wobei aas Po , alkyle „ oxio ej „ ^ 

5. Polymer gem§6 Anspruch 3, wobei das Polvalkvlennvirt a „e h.,^ 

Homopolymeren, alkylverkappten vSSS^J^S^ * die auS Po'^Nenglycol- 

oxiden besteht. o.yetnyienox.den und Copolymer von Blockcopolymeren von Polyalkylen- 

W ^ O^T 96maB ^ 5 ' W0b6i «* P °^noxid ein Mo.eku,argewicht zwisohen etwa 200 und etwa 20 

Polymer gemaB Anspruoh 2, wobei jedes (R) ein Polyethylenglyoo.-Homopolymer ist. 
^ 10. Polymer gemaB Anspruoh 1 , wobei wenigs.ens ein (R) ein verzweigtes Polymer ist. 

11. Aktiviertes verzweigtes Polymer gemaS Anspruoh 1, wobei (n) gleioh 2 ist. 

12. Polymer gemaB Anspruoh 1 1 , wobei (L) aus der Gruppe ausgewahlt ist, die aus 
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-CO-CH-CO-, -HN- (CH 2 ) a -CH- (CH 2 ) a -NH-, -HN-CT^-CH-CHj-NH- , 
-HN.-(CH 3 ) 4 -CH-NH- Und -HN- (CH 2 ) 4 -N- (CH 2 ) a -NH- 

besteht, wobei (a) eine ganze Zahl von 1 bis 5 ist. 

10 

13. Polymer gemaB Anspruch 1, wobei (A) eine funktionelle Gruppe, die in der Lage ist, an ein biologisch aktives 
Nucleophif zu binden, das aus der Gruppe ausgewahlt ist, die aus Proteinen, Peptiden, Polypeptiden, Enzymen 
undchemotherapeutischen Molekulen besteht, odereine Struktureinheit, die so funktionalisiert werden kann, dass 
sie mit dem Nucleophil reagiert, ist. 

15 

14. Polymer gemaB Anspruch 1 , wobei (A) eine Struktureinheit ist, die aus der Gruppe ausgewahlt ist, die aus Hydroxy, 
Amino, Carboxy, Carbonyl, Thiol und Struktureinheiten mit Methylenwasserstoff besteht. 

15. Polymer gemaB Anspruch 1, wobei (A) ein aktiver Succinimidylkohlensaureester Oder ein aktiver p-Nitrophenyl- 
20 kohlensSureester ist. 

16. Polymer gemaB Anspruch 1 , wobei (A) weiterhin eine Spacergruppe umfasst. 

17. Polymer gemSB Anspruch 16, wobei die Spacergruppe aus der Gruppe ausgewahlt ist, die aus Alkylgruppen mit 
25 bis zu 18 Kohlenstoffatomen, Cycloalkylgruppen mit bis zu 18 Kohlenstoffatomen und Polymeren besteht. 

18. Polymer gernSB Anspruch 1 , wobei wenigstens ein (R) weiterhin eine funktionelle Gruppe umfasst, die in der Lage 
ist, kovalent an Nucleophile zu binden. 

30 19. Verfahren zur Bildung eines biologisch aktiven Konjugats, umfassend das In-Kontakt-Bringen eines biologisch 
aktiven Nucleophils mit einem aktivierten verzweigten nichtantigenen Polymer mit einerStruktur, die durch 

35 

dargestellt wird, wobei 

(R) ein wasserlosliches, im wesentlichen nichtantigenes Polymer ist, das eine terminale C^C^Gruppe enthalt; 

40 (n) = 2 Oder 3 ist; 

(L) eine aliphatische Verknupfungsgruppe ist, die aus der Gruppe ausgewahlt ist, die aus substituierten Al- 
kyldiaminen und -triaminen, Lysinestern und Malonsaureesterderivaten, die an jedes (R) kovalent gebunden 
sind, besteht; und 

45 

(A) eine funktionelle Gruppe ist, die in der Lage ist, eine kovalente Bindung mit dem Nucleophil zu bilden. 
20. Polymerkonjugat der Formel 

50 [(R) n L-A 1 ] 2 -(Nucleophil), 
wobei 

55 (R) ein wasserlosliches, im wesentlichen nichtantigenes Polymer ist, das eine terminale C^C^Gruppe enthalt; 

(n) = 2 Oder 3 ist; 
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smd, besteht; '"dionsaureesterdenvaten, die an jedes (R) kovalent gebunden 



(Nuc leophil) ein biologisch aktives Nucleophil ist; 



ft) die imm der an das Nweephll g ebunde „ e „ Poly „, ere aarstai 
«1. Koni„ 9 a, w» aaap,« ». ^ ^ ein (R) e ,„ Po4 , a , ky|e „ x , G „ 

lenoxiden besteht. ™yethylenox.den und Copolymeren von Blockcopolymeren von Polyalky- 

2 S.Kon ju ^ 

27. Konjugat gemaB Anspruch 21 , wobei jedes (R) ein Po<yethy,eng,ycol-Homopo,ymer ist. 
» 28. Konjugat gemaB Anspruch 20, wobei wenigstens ein (R) ein verzweigtes Potymer ist. 

29. Konjugat gemaB Anspruch 20, wobei (L) eine nichtplanare Struktureinheit ist. 
^ 30. Konjugat gemaB Anspruch 20, wobei (n) gleich 2 ist. 

31- Konjugat gemaB Anspruch 30, wobei (L) aus der Gruppe ausgewahlt ist, die aus 



40 



45 



50 



55 



-CD-Ah-CO-. -HN-(CH 2 , a -i H -(CH 2 ) 4 - N H-, -HN-CHj-CH-CHj-NH-, 
-HN.-(CH 2 ) 4 -CH-NH- Und -HN- (CH,) 4 -N- (CH a ) a -NH- 
besteht, wobei (a) eine ganze Zahl von 1 bis 5 ist. 

* s:rrrr^rc; e ^c sr-r m aer u * * - * **** — 
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teln, cardiovaskularen Mitteln, gefaBerweiternden Mitteln und gefaGverengenden Mitteln besteht. 

35. Konjugat gemaB Anspruch 34, wobei das Antineoplastikum aus der Gruppe ausgewahlt 1st, die aus Taxol, Taxanen, 
Taxoidmolekulen, Anthracyclinen und Methotrexaten besteht. 

36. Verzweigtes Polymerkonjugat gemaB einem der Anspruche 20-35 zur Verwendung in einem Verfahren zur Be- 
handlung eines Saugers. 

37. Verfahren zur Herstellung eines aktiven Succinimidylkohlensaureesters eines verzweigten nichtantigenen Poly- 
mers, umfassend: 

i) In-Kontakt-Bringen eines verzweigten nichtantigenen Polymers mit einer Struktur, die durch 

(R)„L-A 

dargestellt wird, wobei 

(R) unabhangig ein wasserlosliches, im wesentlichen nichtantigenes Polymer umfasst; 
(n) = 2 Oder 3 ist; 

(L) eine aliphatische Verknupfungsgruppe ist, die aus der Gruppe ausgewahlt ist, die aus substituierten 
Alkyldiaminen und -triaminen, Lysinestern und MalonsSureesterderivaten, die an jedes (R) kovalent ge- 
bunden sind, besteht; und 

(A) eine funktionelle Gruppe ist, die in der Lage ist, eine kovalente Bindung mit einem Nucleophil zu bilden; 
mit p-Nitrophenylchlorformiat; und 

ii) Umsetzen des aktiven p-NitrophenylkohlensSureesters von Schritt i) mit N-Hydroxysuccinimid. 

38. Verfahren gemaB Anspruch 37, wobei (A) eine Spacergruppe proximal zu der aliphatischen Verknupfungsgruppe 
(L) umfasst. 

39. Verfahren zur Herstellung eines aktiven Succinimidylkohlensaureesters eines verzweigten nichtantigenen Poly- 
mers, umfassend das In-Kontakt-Bringen eines verzweigten nichtantigenen Polymers mit einer Struktur, die durch 

(R) n L-A 

dargestellt wird, wobei 

(R) unabhangig ein wasserlosliches, im wesentlichen nichtantigenes Polymer umfasst; 
(n) = 2 Oder 3 ist; 

(L) eine aliphatische Verknupfungsgruppe ist, die aus der Gruppe ausgewahlt ist, die aus substituierten Al- 
kyldiaminen und -triaminen, Lysinestern und Malonsaureesterderivaten, die an jedes (R) kovalent gebunden 
sind, besteht; und 

(A) eine funktionelle Gruppe ist, die in der Lage ist, eine kovalente Bindung mit einem Nucleophil zu bilden; 
mit Bis(succinimidyl)carbonat. 

40. Verfahren gemaB Anspruch 39, wobei (A) weiterhin eine Spacergruppe umfasst. 

41. Polymer gemaB Anspruch 1 , wobei es sich bei der terminalen C 1 -C 4 -Gruppe urn Methoxy handelt. 
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m-PEG-NH-C=0 



l 2 

m-PEG-NH-C=0 
m-PEG-0-CO-NH-CH 2 

CH-OH 
m-PEG-0-CO-NH-CH 2 
m-PEG-O-CO-NH- (CH 2 ) 4 
NH 

m-PEG-O-CO-NH- (CH 2 ) a 
m-PEG-O-CO-NH-Cp^ 

CH-OR 2 
m~PEG-O-C0-NH~CH 2 

wobei (a) 1 bis 5 be,** und » eine Spacergruppe is,, die aus der Gruppe ausgewah,, ist, die aus foigenden 

-CO-NH-(CH 2 ) m X; 
-CO-NH- (CH 2 CH 2 0) m X; 

-CO-NH-^-X; -CO-NH (OCH s CH 2 ) m X 

wobei (m) eine ganze Zahl zwischen 1 und 18 inklusive ist und (X) H, OH, NH 2 Oder COOH is,. 
44. P^er gem&B Anspruch 1 , das ejne struktur umfgssii ausgewah|t ^ ^ ^ ^ 
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und 




m-PEG-O-CO-NH-CH, 

CH-O-CO-O-/ ^-NO a 
m-PEG-O-CO-NH-CH, Q 
m-PEG-O-CO-NH-CH, »> 

CH-O-CO-0 



rn 



m-PEG-O-CO-NH-CH, 



m-PEG-O-CO-NH-CHj , . 

CH-O-CO-NH-(CH a ) a -O-CO-0-f y-NO a 



m-PEG-0-CO-NH-CH a 
m-PEG-0-CO-NH-CH a 

CH-O-CO-NH-CHj-CHj-OH 
I 

m-PEG-0-CO-NH-CH a 

m-PEG-O-CO-NH-CHj 

CH-0-CO-NH-CH,-CH a -O- CHj-CH, -OH 

m-PEG-0-CO-NH-CH a 

m-PEG-0-CO-NH-CH a /T^\ 

ipi-O- CO-NH - CH a - CH a -O- CH a - O - CO - 0-^J^-NO a 
m-PEG-O-CO-NH-CHj q 



tn-PEG-O-CO-NH-CH, y— * 
CH -O - CO-NH - CHj - CH 2 -O- CH a - CH a -O - CO -Nj 
m-PEG-O-CO-NH-CHj 
m- PEG- O- CO-NH 

CH a 

/ 

CH a 

H a C 

CH-COOC a H s 
m-PEG-O-CO-NH 



m-PEG-o-co- 



NH 



y CH a 



CH a 
H a C 

CH-COOH 
m-PEG-O-CO-NH 



45. Polymer gemaB Anspruch 1 , wobei das (R) iiber eine Verkniipfung mit dem (L) verkniipft ist. die aus der 
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ausgewahlt ist, die aus Urethan, Amid. Ether, Amin, Harnstoff, Thio und Thiol besteht. 
Revendicatlons 

1 • Polymere ramifie sensiblement non antigenique comprenant la formule : 

(R)„L-A 

ou : 



(R) est un polymere hydrosolub.e sensib.ement non antigenique oontenant un groupe terminal en C r C 4 ; 

(A) es, un groupe fonctionne, ^ *^|£ r ?^ n^rS C ° Va ' ente * ^ (R) ; et 

d'etre fonctionnalisee pour reagir avec lecS nucllophile bl0,oa,quement actif ou «» entite capable 

« 2. Polymere selon la revendioation 1 , ou au moins un (R) est un polymere .ineaire. 

3. Polymere se.on la revendioation 1 , ou au moins un (R) est un poly(oxyde d'alkylene). 

^ 4. Polymere selon ,a revendioation 3, ou .edit po.y(oxyde d'alkylene) est un po.y(oxyde d'alkylene) a-substitue. 

5. Polymere selon la revendioation 3, ou ledit oolvfoxvde cra\kv\b na \ ot >t * 

homopolymeres de poly(ethylene-glycol) les polvEdes S£l ?. ^ 9r ° Upe COnSiStant en les 

copolymer sequences ^powS'^ky^ " * termmaisons « * copolymers de 

" 6 " 2 P ote?ero , n 0 ;^oo endiCa,i0n * * ** d ' a, ^ ne > a une ™.ecu.aire entre environ 

7 ' rn^oTa ' a reVendiCati ° n * °* ' edit P ° ,y(0Xyde d ' al ^ ne > a ™~ -leculaire situee entre 2 000 et 

8 ' vi O o y n?; e 00 Se,On 13 reVendiCati ° n 5 ' °° ,6dit h ° m0p0, ^ 6re de Poly( 6 thy,eneg.yco,) a une masse moieculaire d'en- 

9. Polymere selon ,a revendioation 2, ou ohaque (R) est un homopolymere de poV(ethy,eneg,yco,). 

10. Polymere selon la revendioation 1, ou au moins un (R) est un polymere ramifie. 

11. Polymere ramifie active selon la revendioation 1, ou (n) est deux. 

" 12. Polymere selon la revendioation 11 , ou (L) es, choisi dans le groupe consistant en 

J- 1 I 



40 



45 



55 



-CO-CH-CO-, -HN-(CH 2 ) a -CH-(CH 2 ) a -NH-, -HN-CH^H-CH.-NH-, 
-HN-CC^VCH-NH-, et -HN-(CH 2 ) a -N-(CH 2 ) a -NH-, 
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ou (a) est un entier de 1 & 5. 

13. Polymtre selon la revendication 1, ou (A) est un groupe fonctionnel capable de se lier k un nucltophile biologi- 
quement actif choisi dans le groupe consistant en les prolines, les peptides, les polypeptides, les enzymes et les 

5 molecules chimiothtrapeutiques, ou une entity capable d'etre fonctionnaliste pour rtagir avec ledit nucltophile. 

14. Polymtre selon la revendication 1 , ou (A) est une entity choisie dans le groupe consistant en les entitts hydroxyle, 
amino, cartooxyle, carbonyle, thiole et hydrogfcne de mtthyltne. 

10 15. Polymtre selon la revendication 1 , ou (A) est un ester actif carbonate de succinimidyle ou de p-nitroph£nyle. 

16. Polymtre selon la revendication 1 , ou (A) comprend en outre une entity espaceur. 

17. Polymtre selon la revendication 16, ou ladite entity espaceur est choisie dans le groupe consistant en les groupes 
is alkyle contenant jusqu'^t 1 8 atomes de carbone, les groupes cycloalkyle contenant jusqu'& 1 8 atomes de carbone 

et les polymfcres. 

18. Polymfcre selon la revendication 1 , ou au moins un (R) comprend en outre un groupe fonctionnel capable de se 
lier de manifcre covalente Si des nucltophiles. 

20 

19. Proctdt de formation d'un conjugut biologiquement actif comprenant la mise en contact d'un nucltophile biolo- 
giquement actif avec un polymtre ramifit activt non antigtnique ayant une structure representee par: 

ou: 

(R) est un polymfcre hydrosoluble sensiblement non antigSnique contenant un groupe terminal en CVC4 ; 
30 (n) = 2 ou 3 ; 

(L) est une entity de liaison aliphatique choisie dans le groupe consistant en les alkyldiamines et triamines 
substitutes, les esters de lysine et les dtrivts d'esters maloniques lits de manifcre covalente & chaque (R) ; et 
(A) est un groupe fonctionnel capable de former une liaison covalente avec ledit nucltophile. 

35 20. Conjugut de polymferes comprenant la formule : 

[(R) n L-A 1 ] 2 -(nucl6ophile) 

40 ou: 

(R) est un polym&re hydrosoluble sensiblement non antigtnique contenant un groupe terminal en C r C 4 ; 
(n) = 2ou3; 

(L) est une entity de liaison aliphatique choisie dans le groupe consistant en les alkyldiamines et triamines 
45 substitutes, les esters de lysine et les dtrivts d'esters maloniques lits de manure covalente & chaque (R) : 

(nucltophile) est un nucltophile biologiquement actif ; 

(A 1 ) reprtsente une liaison covalente entre (L) et le nucltophile biologiquement actif ; et 
(z) reprtsente le nombre de polymtres fixts au ncultophile. 

50 21. Conjugut selon la revendication 20, ou au moins un (R) est un poly(oxyde d'alkyltne). 

22. Conjugut selon la revendication 21 , ou ledit poly(oxyde d'alkyltne) est un poly(oxyde d'alkylfcne) a-substitut. 

23. Conjugut selon la revendication 21, ou ledit poly(oxyde d'alkylfcne) est choisi dans le groupe consistant en les 
55 homopolym&res de poly(tthylfcneglycol), les poly(oxydes d'tthyltne) k terminaisons alkyle et les copolymtres de 

copolymfcres stquencts de poly(oxydes d'alkyltne) 

24. Conjugut selon la revendication 23, ou ledit poly(oxyde d'alkytene) a une masse moltculaire situte entre environ 
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200 et environ 20 000. 



* 2XK5Sf reVendiCati ° n * * " P °'^ ^V-ene) a une ma sse mo,cu,ire situee entre 2 000 

„ 27 - Conjugue se,on la revocation 21 , ou cnague W est un no.opolym.re de po. y (etn y( ene g ,oo., 

28. Conjugue seion ,a revendication 20, ou au moins un (R) est un polymere ramifie. 

29. Conjugue selon la revendication 20, ou (L) est une en.ite non plane. 
« 30. Conjugue selon la revendication 20, ou (n) est deux. 

31. Conjugue selon la revendication 30, oil (L) est choisi rianc i 0 „, 

, «u v l; est cnoisi dans le groupe consistant en 



20 



25 



30 



-CO-CH-CO-, -HN-(CH 2 ) a -CH-(CH 2 ) a -NH-, -HN-CH 2 Jh-CH 2 -NH-, 

-HN-CCH.VCH-NH-, et -HN-(CH 2 ) a i.(CH 2 ) a -NH-, 

ou (a) est un entier de 1 & 5. 
32. Conjugu<§ selon la revendication 20 ou (A\ act ,.n «™ , 

les agents vasoconstricteurs. cem 'Q"es, les agents cardiovasculaires, les agents vasodilatateurs ei 

„ * zzzr+— tfm - - * «— *. «. po« re „„„ Himm « 

0 n*e .„ con** c,„ MlymSre non anlig6 „, w M( ^ ^ ^ ^ 



35 



40 



55 



(R)„L-A 

ou : 



(R) co mpre „<, mmmm* „„ p„ vmere hyoroso , uMe sensiMemen , non ^ ^ ; 
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(n) = 2ou3; 

(L) est une entity de liaison aliphatique choisie dans le groupe consistant en les alkyldiamines et triamines 
substitutes, les ethers de lysine et les derives d'esters maloniques lies de manifcre covalente k chaque 
polymere non antigenique; et 
5 (A) est un groupe fonctionnel capable de former une liaison covalente avec un nucieophile; 

avec le chloroformiate de p-nitrophenyle ; et 
ii) la reaction de Tester actif carbonate de p-nitroph6nyle de I'etape i) avec le N-hydroxysuccinimide. 

10 38. Proc6d§ selon la revendication 37, ou (A) comprend une entity espaceur & proximity dudit groupe de liaison ali- 
phatique (L). 

39. ProcSde de preparation d'un ester actif carbonate de succinimidyle d'un polymere non antigenique ramifie com- 
prenant la mise en contact d'un polymere non antigenique ramifie ayant une structure representee par : 



15 



20 



45 



50 



(R)„L-A 



ou ; 



(R) comprend ind6pendamment un polymere hydrosoluble sensiblement non antigenique ; 
(n) = 2 ou 3 ; 

(L) est une entite de liaison aliphatique choisie dans le groupe consistant en les alkyldiamines et triamines 
substitu6es, les esters de lysine et les derives d'esters maloniques lies de manure covalente k chaque poly- 
25 mere non antigenique ; et 

(A) est un groupe fonctionnel capable de former une liaison covalente avec un nucieophile ; 

avec le carbonate de bis-succinimidyle. 

30 40. Proc6d6 selon la revendication 39, ou (A) comprend en outre une entite espaceur. 

41. Polymere selon la revendication 1 , ou ledit groupe terminal en C 1 -C 4 est methoxy. 

42. Polymere selon la revendication 1 , ou ledit (A) est choisi dans le groupe consistant en le carbonylimidazole, les 
35 azlactones, les imidothiones cycliques, les isocyanates, les isothiocyanates, les amines primaires, les hydrazines, 

les acylhydrazines, les carbazates, les semicarbazates, les thiocarbazates et les phenylglyoxals. 

43. Polymere selon la revendication 1 , comprenant une structure choisie dans le groupe consistant en 

40 



55 
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m-PEG-NH-C=0 

I 

CH, 

1— 

m-PEG-NH-C=0 
m-PEG-0-CO-NH-CH 2 

CH-OH 



m-PEG-O-CO-NH-CH, 
m-PEG-0-CO-NH-(CH 2 ) a 

NH 

m-PEG-0-CO-NH-(CH 2 ) a 
m-PEG-0-CO-NH-CH 2 

CH-OR2 

m-PEG-0-CO-NH-CH 2 

o> (a) est 1 , 5 et » est une entite espaceur choisie dans , groupe consistant en 

-CO-NH-(CH 2 ) m X ; 
-CO-NH-(CH 2 CH 2 0) m X ; 

04 M M » e„, te , de . s ,. i„ clus „ (x) w H 0H ^ ^ ^ 
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m-PEG-0-CO-NH-CH 2 

CH-0-CO-O-^~^-N0 2 

m-PEG-0-CO-NH-(l:H 2 
m-PEG-0-CO-NH-CH 2 

CH-O-CO-O-N 

m-PEGO-CO-NH-CH 2 
m-PEG-0-CO-NH-CH 2 

CH-Q-CO-NH-(CH 2 ) 2 -Q-CO-0-^~^)-NQ 2 

m-PEG-0-CO-NH-CH 2 
m-PEG-O-CO-NH-CHj 

CH-0-CO-NH-CH 2 -CH 2 -OH 



m-PEG-0-CO-NH-CH 2 
m-PEG-0-CO-NH-CH 2 

CH-0-CO-NH-CH 2 -CH 2 -0-CH 2 -CH 2 -OH 
m-PEG-0-CO-NH-CH 2 



m-PEG-0-CO-NH-CH 2 

CHO-CO-NH-CH 2 -CH 2 -0-CH 2 -0-CO-0 

m-PEG-0-CO-NH-CH 2 
m-PEG-O-C0-NH-CH 2 



< 7 _ 




CH-0-CO-NH-CH 2 -CH 2 -0-CH 2 -CH 2 -0-CO-N 
m-PEG-0-CO-NH-CH 2 Q 
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m-PEG-O-CO-NH 

5 \ 



H 2 C 

CH 2 

15 ^CH-COOC^ 

m-PEG-O-CO-NH 

et 

20 



m-PEG-O-CO-NH 

25 \ 

CH 2 

H 2 Q 
H 2 C^ 

35 CH-COOH 

m-PEG-O-CO-NH 

45 47. Conjugue de polymeres selon la i 



' revendicati °" 46, ou to* interferon est un interferon a. 



50 



55 
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